Background:
BACKGROUND
Since the 1990s, the HIV epidemic in South Africa has been understood as characterized mainly by heterosexual transmission [1, 2] . Research and HIV prevention has therefore been focused primarily on HIV surveillance and intervention programs for the prevention of heterosexual transmission and prevention of mother-to-child transmission (PMTCT) [3] . Recently, key populations such as men who have sex with men (MSM), transgender people, sex workers, and injecting drug users (IDUs) have received greater attention in the context of a generalized HIV epidemic. In South Africa, the National Strategic Plan (NSP) on HIV, STIs and TB (2012-2016) promotes a broad framework for addressing HIV, focusing on prevention, care, treatment and support interventions based on risk and need [4] . The NSP (2012) (2013) (2014) (2015) (2016) recognizes the importance of targeting key populations and marginalized groups, explicitly identifying MSM and transgender people as key populations [4] .
In South Africa, Section 9 of the Constitution prohibits discrimination on the grounds of gender, sex, and sexual orientation [5] . Furthermore, South Africa was the fifth country in the world and the first in Africa to legalize same sex marriage [6] . Under this legislative framework, lesbian, gay, bisexual, and transgender (LGBT) people have a certain degree of visibility and protection in South Africa compared to many other countries around the world [7 -9] . However, reports of hate crimes, violence and discrimination towards LGBT people remain persistent [10] , suggesting a disjuncture between legislation declaring the right to equality and the realities of everyday life.
There is evidence of socio-cultural and structural risk factors that play a role in increasing HIV risk for MSM, women who have sex with women (WSW), and LGBT people. Gay, bisexual, and other MSM are at high risk for HIV infection as a result of individual level risks such as unprotected anal intercourse (UAI), having multiple sexual partners, IDU and other drug use [11 -14] . Since the onset of the generalized HIV epidemic in sub-Saharan Africa, documenting HIV prevalence, incidence and risk behaviors of MSM was neglected [13, 15 -19] . However, HIV has been a concern for LGBT populations in South Africa since the first HIV cases in the country were identified among gay men in the 1980s [2] . Until 2007, targeted sexual health information and services for MSM were implemented by the few LGBT organizations in South Africa [20] . The 2007-2011 NSP on HIV/AIDS and STIs in South Africa [3] drew attention for the first time to the lack of HIV prevalence data and tailored HIV prevention services for MSM [21] . HIV bio-behavioral surveys in African countries increasingly indicate that MSM have high HIV prevalence rates [11, 20 -27] and high HIV incidence rates [27 -29] . Although often misperceived as isolated, there is evidence of overlap between the homosexual and heterosexual populations with reports of bisexual activity among men [30, 31] . Despite the evidence that same-sex sexualities are not only indigenous but also widespread in African contexts, samesex sexualities are still widely perceived as 'unAfrican' [8, 9, 32 -38] . In this context, MSM are considered a "hard-toreach" population and are consequently thought of as epidemiologically invisible [39] .
There is also a widespread misconception that lesbian, bisexual and other WSW are not at risk of HIV. Such misconceptions are held not only by the general public but even by healthcare providers and WSW themselves [40 -43] . This myth is reinforced by policy and programs that continue to exclude WSW. For example, although the terminology WSW is defined in the South African NSP on HIV, STIs and TB (2012-2016), WSW are not identified as a population at risk of HIV [4] . Due to misconceptions that WSW are not at risk of HIV or other STIs, many may not practice safer sex strategies [2, 44, 45] or have knowledge about barrier methods [46] . Contrary to misconceptions, HIV can be transmitted as a result of sex between women through blood, menstrual blood, breast milk and vaginal secretions [47] . Furthermore, lesbian, bisexual and other WSW do not necessarily only have sex with other women, as sexual contact with men has been found to occur frequently among lesbian-identified and other WSW [48 -51] . WSW have been found to be more likely to have high risk partners, including MSM and IDUs, compared to women who had never had sex with other women [52] . Studies have also shown that WSW are at high risk of violence (including sexual violence and rape), discrimination, and substance use [53] which can augment risk of HIV infection. In South Africa, homophobic and transphobic sexual violence targeted at lesbian, bisexual and other WSW, as well as toward transgender populations (colloquially referred to as "corrective rape") is an especially concerning risk factor [54] .
Too often, transgender people have been excluded from HIV prevalence and behavioral research [55] . The high risk for HIV infection among transgender people has been shown globally; however, more often than not HIV prevalence data on transgender people are missing from country reports [14] . Although transgender people (including transgender women, transgender men, and gender queer or non-binary a people) share risk factors such as transphobia and cissexism, social isolation, violence, and unmet healthcare needs [56] , unique and varied biological and behavioral risk factors have been identified for transgender women and transgender men.
Transgender women have long been known to be at especially high risk for HIV infection and transmission [14] . The high risk of infection is driven in part by frequently reported engagement in unprotected receptive anal intercourse with cisgender b men [14, 57] . Because of this shared biological risk, in the past transgender women have been subsumed under the category MSM. However, this is a problematic categorization as it misgenders transgender women. Furthermore, transgender women have specific needs and risk factors [55] . Lack of data on the HIV epidemic among transgender women remains a challenge. In a systematic review and meta-analysis, HIV data on transgender women were only available for countries with HIV epidemics concentrated among MSM, including the United States, six AsiaPacific countries, five Latin American countries, and three European countries [14] .
Limited research exists on the HIV risk factors among transgender men [56] . One of the explanations for the lack of research on transgender men and HIV is the assumption that transgender men are only having sex with cisgender women [58] . The corresponding misconception is that HIV cannot be transmitted through sex between transgender men and cisgender women. Similar to HIV transmission risk for WSW, HIV can be transmitted as a result of sex between transgender men who have sex with other transgender men or cisgender women through blood, menstrual blood, breast milk and vaginal secretions [47] . Furthermore, some transgender men engage in unprotected receptive vaginal and/or anal intercourse with cisgender men, also referred to as transgender men who have sex with men [59, 60] . HIV risk behaviors have been found to be high among transgender men who have sex with men. A study in the United States found a majority of trans MSM reported not using condoms consistently during receptive anal and/or vaginal intercourse with cisgender men [61] . High sexual risk-taking behavior, including sex without condoms or other barrier methods such as dental dams, finger condoms, and gloves, has also been reported among transgender men regardless of partners' gender [61] .
In addition to biological and behavioral risk factors, widespread homophobia and heterosexism, as well as transphobia and cissexism, marginalizes MSM, WSW, and LGBT populations. This social vulnerability can increase risk for HIV infection. It is well-documented that social exclusion and stigmatization increase vulnerability to HIV in a variety of ways, such as by increasing risk-taking behavior [22, 59, 62] , by being targeted for physical or sexual violence and by negatively impacting mental health [63] .
Sexual identity and behavior is complex, and MSM, WSW, and LGBT populations are diverse. HIV risk overlaps between LGBT populations and the general heterosexual population, as some heterosexual-identified individuals engage in same-sex sexual practices and some LGB-identified individuals engage in heterosexual practices [64] . Inequalities of sexuality and gender identity are compounded by intersecting inequalities such as race, class, and ability, all of which can complicate HIV risk. In order to appropriately manage the HIV epidemic, the South African research agenda should address the HIV risk needs of MSM, WSW, and LGBT populations, and not only HIV within the general heterosexual cisgender population. Research on MSM, WSW, and LGBT populations is necessary to appropriately inform HIV prevention policies, strategies, and programs. This mini-review explores the current state of empirical research on HIV risk and MSM, WSW, and LGBT populations in South Africa in order to assess the current state of research and identify gaps in the literature.
METHOD
A rapid scoping mini-review was conducted in 2014 mid-year (July-August). It included peer-reviewed empirical social and behavioral articles on HIV prevalence and risk for LGBT populations in South Africa published between 2006 and 2014. A desktop review was initially conducted on articles published at any time; however, the majority of articles were found published from 2008. This surge in research among LGBT populations corresponds with the release of the NSP on HIV/AIDS and STIs in South Africa for 2007-2011, which specified MSM for the first time as an at-risk population. Therefore, a decision was made to limit the literature review to articles published from 2006, the year preceding the launch of the NSP, to 2014. Literature searches were conducted on PubMed (http://www.ncbi.nlm.nih.gov/pubmed) using the following Medical Subject Headings (MeSH): homosexuality, bisexuality, transgendered persons, South Africa, and HIV. PubMed searches yielded 70 abstracts, and after review 30 articles met the inclusion criteria. Additional searches were conducted on Google Scholar (www.Scholar.Google.co.za) a Gender queer or non-binary describes people who do not subscribe to binary gender identities (man/woman) and who identify with neither, both, or a combination of masculinity and femininity. In this review, transgender is used broadly as an umbrella term to encompass gender queer or non-binary persons. b Cisgender describes individuals whose gender identity reflects their assigned biological sex, i.e. cisgender woman refers to a female-bodied person identifying as a woman.
for key title terms of "HIV"; "South Africa", "South African", and at least one of the following terms: "men who have sex with men", "MSM", "women who have sex with women", "WSW", "lesbian", "gay", "bisexual", "transgender(ed)", "LGBT(QI)", GLBT(QI)", or "queer," and an additional two articles met inclusion criteria.
RESULTS
This review found 35 studies in total; 30 on MSM, gay, and/or bisexual male-identified populations, three on WSW, lesbian, and/or bisexual female-identified populations, two on LGB youth, and none on transgender populations.
HIV Prevalence Estimates and Risk Behavior Among Gay, Bisexual, and Other MSM
In recent years, there has been an upsurge in HIV bio-behavioral surveys conducted among MSM in major cities of South Africa, and more recently in smaller towns and cities. As shown in Table 1 , five articles were found to report on four HIV bio-behavioral surveys conducted among MSM in South Africa and include HIV prevalence estimates [59, 67 -70] . The four HIV bio-behavioral surveys conducted among MSM were: the Johannesburg/eThekwini Men's Study (JEMS) [21] , The Cape Town's Men's Study [67, 68] , The Soweto Men's Study [66] , and The Mpumalanga Men's Study [65] . Of the four surveys, three used respondent driven sampling (RDS) to recruit MSM, and one used venuebased sampling [67, 68] . In all studies, HIV prevalence estimates revealed that MSM were at least four times more at risk of HIV infection than their heterosexual counterparts. The HIV prevalence among MSM ranged from 10.0% to 50.0%.
Similarities in terms of socio-demographic characteristics were apparent across all four studies. For instance, study participants tended to be young, gay-identified, and black South African c [28] . In a review of studies done elsewhere, including other African countries [22] , it was found that MSM samples have tended to be young (< 25 years of age) and gay-identified. Although in the four surveys MSM samples overwhelmingly identified as gay, bisexual behavior appeared to be common among MSM in South Africa. The surveys found multiple sexual partnerships with men and women to be common. Research has shown that bisexual behavior among MSM is common in African contexts [11, 23, 69, 70] with some MSM also having concurrent male and female sexual partners [64] . HIV prevalence was found to be associated with age (older MSM were more at risk) [66, 68] and sexual orientation identity, with MSM who selfidentify as gay being more likely to be HIV positive [21, 66 -67] .
Behavioral, Social and Structural Risks Among Gay, Bisexual, and Other MSM
This review found 10 studies focused on behavioral risks among gay, bisexual, and other MSM that did not report HIV prevalence estimates using HIV testing ( Table 2) . One study did however include self-reported HIV status among MSM who had previously tested, which was found to be 14.1% [25] .
Studies with general male populations found increased risk among men who engaged in MSM behavior. In a study with men in the Eastern Cape, it was found that having had sex with a man significantly increased the odds of HIV infection [71] . In a study conducted in Cape Town among men in shebeens i it was found men who reported sex with men and women were more likely than men who had sex with women only to report an HIV positive status, a history of being diagnosed with an STI, and to have perpetrated violence against an intimate partner [72] .
In a study among black South African MSM in Gauteng, 59.0% (N=199) reported having UAI in the past six months [20] . The risk behavior of UAI was positively associated with the consumption of alcohol, and negatively associated with the exclusive use of water-based lubricants [20] . This study found high prevalence of substance use among MSM: 38.0% of participants reported getting drunk at least once a week and 30.0% reported using marijuana, but less than 5.0% reported using other drugs [20] . The prevalence of UAI among South African MSM was estimated to be as high as 45.8% (N=542) [20] . Other studies reported even higher rates of UAI. A study among MSM using venuebased sampling, estimated the prevalence of UAI at 49.3% (N=200) among black and coloured MSM in peri-urban Cape Town [67] . According to findings from the Soweto Men's study, it was reported that two thirds of MSM sampled had multiple sexual partners in the past six months and nearly half of the sample reported UAI [73] . Another study among MSM found that UAI was related to non-regular same neighborhood partners and familiar (previously known) partners compared to similar (age-race-economic) partnership types [74] .
c According to the Population Registration Act of 1950, under apartheid South Africans were classified into the racial categories of black African, colored, Indian/Asian, and white. These racial categories are still used today by Statistics South Africa and other research programs in order to measure and reflect ongoing inequalities across racial lines. [21] , h [66] Structural violence, high levels of poverty, unemployment, and an intolerant and homophobic cultural and social context were structural risk factors found among MSM in Cape Town [75] . Finally, an online study of MSM found that childhood sexual assault increased HIV risk [76] .
HIV Testing, Disclosure and Knowledge Among Gay, Bisexual, and Other MSM HIV counselling and testing (HCT), status disclosure, and knowledge are promoted by HIV prevention programs. Literature on HIV testing, disclosure and knowledge among gay, bisexual, and other MSM is shown in Table 3 . Assessing the accessibility and uptake of HCT for marginalized groups including MSM, WSW, and LGBT populations is essential. Four studies addressed the issue of HCT among MSM. One study found that the most cited reason for MSM not testing for HIV was low risk perception and fear of being tested [77] . Two studies showed high levels of acceptability of couples-based HCT among MSM [78, 79] . Another community-based survey with MSM (N=300) in urban and peri-urban areas in the city of Pretoria found that MSM in socially vulnerable positions were less likely to get i An informal drinking place is known as a shebeen in the local vernacular. tested for HIV [80] . Specifically, living in a township t , being black South African, and lacking HIV knowledge decreased likelihood of ever having tested for HIV [80] . Disclosure of HIV status was explored in one study that found 59.0% (N=300) of MSM disclosed their status to sexual partners [81] . Two studies explored HIV knowledge among MSM. The first study found that HIV knowledge levels for MSM in South Africa were high [82] and the second found that HIV conspiracy beliefs, such as AIDS information being held back from the general public, were endorsed by 22.9% (N=324) of the sample of MSM [83] . [77] Stigma, Mental Health, and Drug Use Among Gay, Bisexual, and Other MSM This review found evidence of stigma towards MSM, internalized homophobia, poor mental health, and risk of drug use among gay, bisexual and other MSM (see Table 4 ). High levels of internalized homophobia were found in a study among MSM in Pretoria [84] . In a study in Soweto it was found that black African MSM reported a lack of nonstigmatizing sexual health care services and that they often had to hide their sexuality when accessing health care services for fear of being stigmatized [17] . Fear of disclosing sexual practices and identity to health workers was also reported in a study conducted among MSM in Durban, Johannesburg and Pietermaritzburg [85] .
A study of HIV positive MSM in Cape Town found high levels of internalized HIV-related stigma, with 55.0% of HIV positive MSM concealing their HIV status from others, and 64.0% reporting difficulties with disclosing their status [86] . According to the results of this study, MSM living with HIV experienced similar levels of HIV-related stigma as men who had sex with women only. However, MSM living with HIV were at risk of both HIV-related stigma and sexuality-related stigma [86] .
Two studies found that MSM who experienced homophobia and/or depression were more likely to engage in risky sex through UAI [87, 88] . For MSM using drugs, HIV prevalence was estimated at 35.0% [89, 90] . Drug use was found to have facilitated risky sex among MSM, including inconsistent condom use [89, 90] .
HIV Risk Among Lesbian, Bisexual, and Other WSW in South Africa
As shown in Table 5 , only three studies were found to include WSW and HIV in South Africa [41, 91, 92] . These included: a quantitative study with WSW in South Africa as well as Botswana, Namibia, and Zimbabwe [91] ; a qualitative study on self-identified lesbians living with HIV in Namibia, South Africa, and Zimbabwe [41] ; and a quantitative study on WSW living with HIV in South Africa [92] .
Only one study provided a self-reported HIV prevalence estimate of 9.6% (N=591) for WSW in Southern Africa [91] . Data were combined across four Southern African countries (Botswana, Namibia, South Africa, and Zimbabwe) and the sample was not representative. Having experienced sexual violence from men and/or women were factors that increased odds of self-reported HIV infection among women in the study. Nearly 1 in 5 respondents reported transactional sex and nearly 1 in 3 respondents reported having been raped in the study. Approximately half of the sample reported having ever had consensual heterosexual sex. [84] , ff [17] , gg [85] , hh [89] ,
ii [90] The study of WSW living with HIV in South Africa found that nearly half of the sample (N=72) had been raped (45.0%) or had previously experienced physical inter-partner violence (47.0%) [92] . Over three quarters (76.0%) reported having had an STI previously; a third (33.0%) had engaged in transactional sex; and 15.0% had a history of IDU. Just under half of the sample reported recent risky sexual behavior with men.
In the qualitative study with 24 self-identified lesbians living with HIV in Namibia, South Africa, and Zimbabwe (16/24 South African), it was found that one in three participants had been raped [41] . Other issues that emerged were barriers in services, misconceptions that lesbians were safe from HIV and poor access to safer sex barriers such as dental dams, finger condoms, and gloves.
HIV Risk Among LGB Youth in South Africa
Two studies on LGB youth and HIV in South Africa were included, as summarized in Table 6 . Both studies were quantitative, included broad samples of adolescents of any sexuality, and were conducted in the urban area of Johannesburg [93, 94] . The first study found that HIV prevalence for LGB youth aged 14 to 19 years was reported to be 14.0% (N = 4/29) and much higher than the 2.3% (n = 8/350) HIV prevalence found among heterosexual identified youth [93] . However, the sample was not representative and the number of HIV positive cases for LGB youth was small. The second study found that LGB youth aged 16 to 18 years were more likely to engage in HIV risk behaviors compared to their heterosexual peers [94] . Specifically, LGB youth were found to be at greater risk of having a higher number of sex partners and engaging in transactional sex. 
DISCUSSION
This review points to a recent emergence of empirical HIV research with MSM in South Africa since 2006. However, the findings of this review highlight a paucity of HIV research with WSW and transgender populations. Comprehensive research is needed to understand the risks and drivers of HIV infection in MSM, WSW, and LGBT populations. As noted earlier, without taking MSM, WSW, and LGBT populations and behaviors into account when implementing HIV research, policy, and programs, the response will remain inadequate and may silently contribute to high prevalence of HIV in South Africa.
The increasing number of large-scale research studies investigating HIV among MSM populations show that MSM are a high risk population. Most recently, the Marang Men's Project [28] provided baseline data on HIV prevalence among MSM in Cape Town, Durban, and Johannesburg, the three largest cities of South Africa. Although not reflected in this review as a non-peer reviewed publication, the Marang Men's Project found HIV prevalence among MSM to range from 22.3% in Cape Town, to 26.8% in Johannesburg, to 48.2% in Durban [28] . These high prevalence estimates are consistent with studies done elsewhere as reported in this review.
The review also found that there are discrepancies regarding the availability of research on the diversity of MSM populations. Same-sex sexualities are diverse [95, 96] and, in many African contexts, men have been found to engage in clandestine same-sex relationships while still fulfilling their expected gender roles and responsibilities [97] . However, this review found that despite the growing number of published articles, the scope of research is still limited. This review found a scarcity of research among MSM living in rural areas, MSM who identify as heterosexual, older MSM, and MSM from race groups other than black South African (i.e. white, coloured, and Indian/Asian).
Only three articles on HIV and WSW populations were found in this review. Their findings all highlighted how lesbian, bisexual and other WSW are at risk of HIV in South Africa. These studies pointed to amplified risk stemming from misconceptions about the realities of female-to-female transmission and from being targeted for sexual violence [10] . Violence against lesbians and WSW was consistently reported in all three studies that were reviewed; reports of rape ranged from a third to a half of the participants [41, 91, 92] . This is an extremely concerning issue that needs urgent attention in research, policy and programs. All three articles reviewed remarked on how lesbians and WSW are ignored in HIV research and prevention programs in South Africa [41, 91, 92] . Despite this existing evidence, WSW remain absent from NSP priorities.
Although this review found two articles that considered LGB youth, both articles were reporting on sub-samples of studies among adolescents generally. These two studies pointed to the higher risk of HIV prevalence and engagement in risk behaviors among LGB youth. As evidence of homophobia has also been found to be prevalent in South African schools [98] , it is vital that future research studies in South Africa pursue a further in-depth exploration of LGB youth HIV risks and needs. Transgender youth are also at risk for stigma, transphobia and cissexism which can lead to selfharm and suicide as documented in the United States [99] . The impact of transphobia and cissexism on HIV risk-taking behaviors among youth needs to be explored in the South African context. This review did not find any peer-reviewed articles on transgender populations and HIV in South Africa. This suggests that although transgender populations have been identified as key populations globally [100] and in the South African 2012-2016 NSP [4] there is a stark gap in the literature. However, Gender Dynamix, a transgender organization in South Africa, has conducted a situational analysis of the health of transgender people including their HIV prevention needs [101] . This study found that transgender people in South Africa had poor experiences accessing health care services including HCT and anti-retroviral treatment (ART), particularly as a result of stigma [101] . The organization found high-risk behavior among transgender people, including unsafe sex, transactional sex, and abuse of alcohol and other substances [101] . The study also reported transgender individuals' experiences of transphobic violence, abuse, and discrimination [101] .
A recent study pooled data to estimate global HIV prevalence for transgender women at 19.1% [14] . This study estimated that the odds of being infected with HIV for transgender women was 48.8 times greater than the general heterosexual population, and the risk remained consistent regardless of country income level [14] . Transgender men are also at risk of HIV. Barriers to sexual negotiation linked to unequal power dynamics, low self-esteem, and need for gender identity affirmation have been identified as factors leading to sexual risk-taking behavior among transgender men [59] . A lack of HIV and sexual health education for transgender men has also been identified and could have implications for HIV risk [60] . Along with lesbian, bisexual, and other WSW, transgender men are at high risk of homophobic and transphobic sexual violence in South Africa, especially black lesbians and transgender men [54] . Given the current limited evidence of HIV risk for transgender populations in South Africa, and international studies showing transgender women are at especially high risk of HIV infection, HIV prevalence estimates and documentation of risk behavior for transgender populations in South Africa is urgently needed.
The limitations of this review include the exclusion of non-peer-reviewed literature, theoretical literature, and articles not focused on social and behavioral aspects of HIV. This review also excluded intersex populations due to the lack of research available on HIV risk among intersex populations internationally.
CONCLUSION
In the context of a generalized epidemic where the primary mode of HIV transmission is heterosexual, HIV research in South Africa remains overwhelmingly heteronormative, with peer-reviewed articles reflecting a limited number of empirical studies in South Africa on HIV risk for MSM, WSW, and LGBT populations. Although there is now increasing attention given to MSM, WSW, and LGBT populations and HIV in South Africa, research remains largely concentrated on MSM. Further research with MSM is encouraged as the complexities of risks still need to be uncovered for this diverse population. Research with lesbian, bisexual, and other WSW as well as with transgender populations is especially needed as there is currently a huge gap in the HIV literature with respect to those at risk populations.
Various research challenges and barriers make it difficult to advance research on HIV risk among MSM, WSW, and
LGBT populations in South Africa. For instance, methodological challenges make it difficult to obtain representative samples of MSM, WSW and LGBT populations, particularly as stigma may discourage individuals from disclosing their sexual practices and gender identities to researchers.
Furthermore, western priorities and funders are influential in driving the HIV research agenda on key populations in South Africa and indeed elsewhere. Recently, MSM and, to some extent, transgender populations have made the global research priority list. Lesbian, bisexual, and other WSW remain absent from the global priority list yet evidence suggests they are a high risk population which require attention. Lesbian, bisexual and other WSW, as well as transgender people, are at amplified risk not only due to risk-taking behaviors but also due to targeted sexual violence resulting from homophobia and heterosexism as well as transphobia and cissexism.
In conclusion, HIV research in South Africa should prioritize research with MSM, WSW, and LGBT populations in order to appropriately inform prevention strategies that meet the specific needs of these marginalized populations. Critical reflection among the research community is needed around the issues of who is setting and funding the research agenda and what kind of knowledge is seen as important in order to strive for an inclusive HIV research agenda.
